Introduction
From frozen fetal calf bone m arrow a peptide was recently isolated and characterized ( A c -S e r-A s p -L y s -P r o -O H ) , which inhibits at a dose of 1 0 0 ng/mouse the proliferation o f bone m arrow stem cells [1] . The peptide protects mice against lethal doses of 1 /?-D-arabinofuranosyl-cytosine, used in man as an S-phase-specific cytotoxic agent 5 
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A and might become im portant in cancer therapy [2 ] . This tetrapeptide is identical with the N-terminal p art o f thymosin ß 4, isolated and structurally de term ined in 1982 [3] (Fig. 1 ). Though thymosins have been isolated from m any tissues and species [4] [5] [6] [7] [8] [9] [10] [11] , the occurrence of Tß4 in hematopoietic stem cells was dem onstrated only recently and also the cleavage o f A c -S e r -A s p -L y s -P r o -O H from Tß4 by an unknown en zyme of these cells [12] . Therefore, there exists strong evidence for the hypothesis that Tß4 is the precursor molecule of the inhibitor A c -S e r -A s p -L y s -P r o -O H . It seems also worthwhile m entioning that in many mammalian tissues Tß4 is often associated with a second highly homologous peptide of the /?-thymosin family: e.g. from calf tis sues T/?9 was isolated to a smaller am ount com-pared to Tß4 [13] . If Tß9 is also a precursor mole cule for short-chain peptide factors o f biological relevance is under current investigation by our group. In connection with our research activities on the biological function o f thymosins respective ly their fragments several syntheses of correspond ing peptide sequences [14] [15] [16] [17] [18] , bioactivity tests [19] , development of antibodies [20] [21] [22] , and N M R studies [23] have been undertaken by our groups. In this context we describe here the solid phase syntheses of A c -S e r(A la )-A s p -L y s -P ro -O H and the results of the two-dimensional 'H and 13C N M R investigations on these peptides.
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Results
Synthesis o f A c -S D K P and A c -A D K P
Both peptides were synthesized by the continu ous flow solid phase m ethod on p-hydroxymethylphenoxymethyl-polydimethylacrylamide resin (0 .1 mmol/g) using a semiautomatic synthe sizer. The C-terminal Pro was attached to the resin by the PSA method. Capping o f the remaining free hydroxyl groups was achieved by acetic anhydride and pyridine (1/1; tenfold excess). 
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N M R measurements
Complete assignment o f proton signals was ob tained with D Q F COSY spectra (Figs 2 and 4). 13C chemical shifts o f all protonated carbons were de termined with the HM QC spectra (Fig. 5 ). Quarternary carbons could not be assigned in the one dimensional spectra with the exception of C-l of Ala and Ser (Figs 6 and 7). Both peptides exist in a P ro-cis-trans equilibrium ratio of 9 (trans) : 1 (cis) as determ inated by integration of several resolved peaks of the one-dimensional 'H N M R spectra (Figs 3, 4). J NH a coupling constants were obtained from the COSY spectra and exhibit the expected random coil values o f 7.3 Hz. Only the coupling constants / NH.a o f the Lys residues in both cw-Pro peptides have larger values (9.0 Hz). The coupling between the C" proton of Pro and the Cß proton is larger than the coupling between the C" proton and the O 5' proton. The latter one can be stereospecifically assigned to be in cis posi tion related to the C" proton of Pro. The determ i nation of further / H-h coupling constants was not possible due to the strong coupling effects (see Tables I and II) . 
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Discussion
Nearly all 'H chemical shifts show only small deviations from the random coil values of amino acid residues reported by W üthrich [25] . Only the C" proton signal o f the trans-Pro peptide is strong ly downfield shifted, as reported in reference [26] for a heat-unfolded protein. The N H -proton of Lys appears to be upfield shifted to about the same am ount. In the 13C N M R spectra the resonances of C" and Cß o f Asp and Ca of Lys show strong devia tions from the random coil values, caused by the low pH value of the medium and the neighbouring Pro residue. Based on these data and the coupling constants there is strong evidence for both pep tides to adopt random coil conformation. Accord ing to our investigations the signal assignment of the Cß proton of Pro in reference [1] is incorrect, we suggest this resonance to be caused by the proton of the Lys residue. Based on pH-dependent 13C chemical shift values o f lysylglycine the former published and also quoted [27] [28] [29] signal assign ments [30] of the Cyj and C s resonances from lysine should be reversed [31, 32] . This is clearly indicat ed by our HM QC spectra o f A c -S e r(A la )-A s p -L y s-P ro which show two definately resolved peaks for the Cß protons in connectivity with O 5 and only one peak for the two identical protons in connectivity with Cd o f Lys. In the precursor molecule of A c -S -D -K -P , thymosin ß 4, the random coil tetrapeptide is attached to a rigid heli cal segment and there exists strong evidence that the peptide bond between both fragments of dif ferent secondary structure facilitates the enzymatic cleavage of the inhibitory factor (Fig. 8 ) . 
to 4 ( A c -S -D -K -P ) with hydrogen atoms).
Experimental F or the solid phase synthesis the sem iautomatic peptide synthesizer BIOLYNX 4175 (Pharmacia-LKB; Freiburg) was used. F or ion spray mass spectrometry a S c ie x -A P I-III (Sciex; Toronto) and for FAB mass spectrometry a M A T 711A (Varian; Bremen) instrum ent were applied. The amino acid analyses were perform ed with an HPLC-system BT 8100 o f Eppendorf-Biotronik (M aintal) using the m ethod as described in refer ence [18] . Pepsyn K A (0.1 mmol/g) was purchased from Milligen (Millipore; Eschborn, Germany). 
Synthesis o f A c -S e r -A s p -L y s -P r o -O H
1.5 g Pepsyn KA resin (0.1 mmol/g) was swollen for 1/2 h in D M F. A solution o f 154.7 mg (0.75 mmol) of DCC in 1 ml abs. DCM was added to a solution of 506 mg (1.5 mmol) F m o c -P r o -O H in 3 ml abs. DCM at 0 °C. The reaction mixture was stirred for 45 min, the precipitated D C U was fil tered and the filtrate evaporated to dryness under reduced pressure at room tem perature. The resi due was taken up in 2 ml D M F and added to the swollen resin. 18.32 mg (0.15 mmol) D M A P in 0.7 ml D M F were added and the suspension kept for 24 h at room temperature with occassional swirl ing. The Fm oc-P ro -resin was then filtered, washed twice with D M F (10 ml), glacial acetic acid ( 1 0 ml), isopropanol ( 1 0 ml), glacial acetic acid ( 1 0 ml), isopropanol ( 1 0 ml) and finally with abs. ether (3 times; 10 ml) and dried in vacuo. The spectrometric determ ination of the loading of the resin indicated that 0.066 mmol/g of F m o c -P r o -OH were bound to the resin (83%). Capping of the remaining OH groups of the resin was achieved by treatm ent with 141 //I acetic anhydride and 121 fA pyridine in DCM for 90 min. The resin was then filtered, washed three times with C H2C12 ( 1 0 ml) and ether (10 ml In this case the 20% piperidine/DM F reagent was replaced by a 0.02 M TB A F/D M F solution (20 min; flow rate: 3.5 ml/min). After completion of the chain elongation the protected peptide resin was subjected to steps 1 ) and 2 ), taken out from the column, washed three times with 1 0 ml abs. ether and dried in vacuo. Then, acetylation of the N-term inal amino acid residue was performed by treatm ent o f the peptide resin with 141 //I acetic anhydride and 121 /A pyridine in abs. DCM for 2 h. The acetylated peptide resin was filtered, washed three times with 10 ml abs. DCM and abs. ether and dried in vacuo. F or the removal of the acid-labile side chain protecting groups and the si m ultaneous removal of the peptide from the resin the acetylated peptide resin was suspended in a mixture o f 16 ml TFA and 840 //I H 20 for 2 h and then the resin removed by filtration. The resin was washed twice with 5 ml TFA and the filtrate evap orated to dryness under reduced pressure at room tem perature and dissolved in 1.5 ml glacial acetic acid. This solution was transferred into a centrifugation tube and the peptide precipitated by addition o f 7 ml abs. ether. After centrifugation for 5 min (50%) the supernatant was discarded, the pellet resuspended in 7 ml ether and the above described procedure repeated twice. The obtained peptide was then dried in vacuo, dissolved in H 20 (1. 
N M R measurements
The samples for the N M R investigations were 40 mM solutions o f A c -S e r -A s p -L y s -P r o re spectively 50 m M o f A c -A la -A s p -L y s -P r o in H 20 or D zO (pH o f 2.9). All N M R measurements were carried out at 500 M Hz on a Bruker AM-500 spectrometer at 300 K. All two-dimensional spec tra were recorded in the pure-phase absorption mode by using the time proportional phase incre m entation methods. The following spectra were recorded for A c -S e r -A s p -L y s -P r o : 4 Q F -E.COSY [33] in H 20 with the phases of the first two pulses of 0°, 45°, 90°, 135°, 180°, 225°, 270°, 315° with a relative weighting o f 10, -1 , 2 , -1 , 2, -1 , 2, -7 and presaturation o f the water signal, one-dimensional ]H N M R spectra in H 20 and D 20 , one-dimensional l3C N M R spectra with a re laxation delay o f 5 s to allow a com parison of sig nal intensities, and inverse ]H -13C inverse HM QC [34] in D 20 to get a better signal to noise ratio compared to normal H M QC (the used pulse se quence was: 9 0°x'H -1/2J -9 0°x ,3C ~ t,/2 -180 x >H -t,/2 -90 x 13c -1/2 J -acquisition in the 'H channel and G A R P decoupling in the 13C channel, so that there exists no splitting of the cross-peaks due to JCH coupling). The following spectra were recorded from A c -A la -A s p -L y sPro : 'H 2 Q F -C O S Y in H 20 with presaturation of the water signal, one-dimensional 'H and 13C N M R spectra in H 20 , and HM QC inverse in H^O with presaturation of the water signal.
